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Abstract

This study designed to compare the hypolipidemic effects of n6 linoleic acid(LA), n3 a-linolenic acid(LL)
and n3 eicosapentaenoic acid(EPA) and docosahexaenoic acid(DHA) in rats fed high fat(40% Cal) diet.
Male Sprague-Dawley rats fed experimental diets for 6 weeks, which were different only in fatty acid com-
position. The dietary fats were beef tallow (BT) as a source of saturated fatty acid (SFA), corn 0il(CO) for
né LA, perilla 0il(PO) for n3 a-LL and fish 0il(FO) for n3 EPA+DHA. Plasma total cholesterol(T-chol) lev-
el was increased by né LA but decreased by n3 LL and n3 EPA+DHA and most effectively reduced by n3
EPA+DHA. Plasma triglyceride(TG) level was reduced by n6 LA, but lipogenesis in liver was not affected
by n6 LLA. However, plasma TG level was lowered by n3 LL and EPA+DHA. Both lipogenic enzyme ac-
tivity and liver TG level were also decreased by n3 PUFA. PO and FO groups were significantly higher in
the relative proportions of Cy.5 and Co: of plasma and liver and lower in those of Cyy.q /Cu:s ratio. Overall,
the lipid-lowering effect was in the order of n3 EPA+DHA >n3 LL >n6 LA and fish oil and perilla oil rich
in n3 PUFA may have important nutritional applications in the prevention and treatment of hyperlipidemia,
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Table 1. Composition of basal diet

Constituents Content (%)
Corn starch 46.8
Casein 23.4
DL-Methionine 0.3
Fat or oil” 20.8
Salt mixture? 3.2
Zinc mixture® 0.8
Vitamin mixture® 1.0
a-Cellulose 3.7

U 3mg vitamin A and 1.5mg vitamin D were dissol-
ved in 150g oil

2 Hubble Mende! Wakeman Mixture (per 100g) Cal-

cium carbonate 54.3; Magnesium carbonate 2.50;

Magnesium sulfate - 7H,O 1.60: Sodium chloride

6.90. Potassium chloride 11.20: Potassium phos-

phate monobasic 21.20; Ferric phosphate 2.05:

Potassium iodide 0.008: Manganese sulfate - H,0O

0.035: Sodium fluoride 0.1; Aluminium potassium

sulfate 0.017; Copper sulfate - 5H,0 0.09

Zinc mixture : 1.67g Zn-acetate /kg corn starch

4 Vitamin mixture (per 100g) Thiamine-HCI 0.04:
Riboflavin 0.08: Pyridoxine-HCI 0.05; Capanthot-
henate 0.40: Inositol 2.00: Menadione 0.04: Niacin
0.40; Choline dihydrogen citrate 42.38:; Biotin
premix(1%) 0.30; Vitamin B, premix(0.2%) 1.
00:Corn starch 53.27: Folic acid 0.04
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Table 2. Fatty acid composition of experimental diets (g/100g diet)
Dietary
Groups SFAY + MFA LA LL EPA + DHA?
BT 19.05 0.65 0.13 -
CcO 13.29 5.22 0.14 -
PO 11.07 1.89 5.71 -
FO 13.67 0.58 0.01 3.59
B T : Beef tallow C O : Corn oil group
P O : Perilla oil group F O : Fish oil group
SFA : Saturated fatty acid MFA : Monounsaturated fatty acid
L A : Linoleic acid (n6) L L : a-Linolenic acid(n3)

EPA : Eicosapentaenoic acid(n3)

DHA : Docosahexaenoic acid(n3)

U Saturated fatty acid = C12:0

) Fish oil concentrate contains EP A 25% and DHA 12%.
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Table 3. Effect of dietary fats on the levels of cholesterol, and triglyceride of plasma and liver in rats

Dietary groups

Parameters BT cO PO FO
T-Chol 55.0 + 11.4 57.5 £ 13.4 51.6 £ 15.5 42.6 = 6.8

(mg /dl plasma) (10) (10) (10) (10)
TG 68.8 + 13.0° 63.1 £ 19.3 40.7 = 8.1 32.6 £ 10.1°

(mg /dl plasma) (10) (10) (10) (10)
Chol 35+ 038 1.2 41+ 1.1 41 £ 1.1

(mg /g wet liver) (10) (10) (10) (10)
TG 15.6 £ 5.6 134 £ 2.7 13.8 £ 5.0 153 £ 6.4

(mg /g wet liver) (9) (10) (8) (7)

Values are Mean +S.D.
() : Number of rats

T-Chol: Total cholesterol TG : Triglyceride

2 or *: significantly different from BT by Scheffe test at p<(.05.
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Table 4. Effect of dietary fats on lipogenic enzyme activities in liver cytosol of rats
Dietary groups
Activity BT coO PO FO
Go6-P DH 18.9 £ 4.9 20.3 = 6.4 18.7 £ 6.2 11.0 £ 4.3
(10) (10) (7) (9)
6-PG DH 27.6 £ 9.0 29.6 + 10.3 31.5 = 104 19.8 = 5.4
(10) (10) (7) (9)
Malic 14 £ 1.3 1.3+ 05 1.8 £ 0.9 0.6 = 0.3
enzyme (10) (8) (10) (9
Values are Mean +S.D. and expressed as specific activity in gmole NADPH /min /mg protein
() : Number of rats
G6-P DH : Glucose 6-phosphate dehydrogenase
6-PG DH : 6-Phosphogluconate dehydrogenase
Table 5. Effect of dietary fats on liver fatty acid composition
Fatty acids BT cCO PO FO
14:0 2.89 £ 1.09 3.69 = 1.23 4,00 £ 0.76 4.73 = 1.04
16:0 20.92 £ 2.18 19.68 + 2.75 18.24 + 2.04 16.31 = 4.78
16:1 1.06 = 0.85 1.21 = 1.45 0.90 £ 0.42 1.95 + 2.48
18:0 15.23 + 2.38% 11.16 = 2.24 11.04 + 1.73 9.96 + 2.10°
18:1 19.47 + 2.31° 11.26 + 1.64° 10.37 + 1.55° 11.38 + 2.21°
18:2 12.48 = 1.57 16.60 = 3.06 14.69 = 3.37 13.33 = 3.79
18:3 1.51 + 0.88 1.12 = 0.69 1.82 + 1.37 1.50 £ 0.51
20:0 0.96 + 0.52 0.82 £ 0.56 2.37 £ 1.41 2.85 = 1.60
20:2 2.12 £ 0.99 2.90 £ 1.40 2.69 + 0.58 2.53 = 0.53
20:4 4.38 + 2.55 3.73 £ 2.56 3.14 £ 0.54 3.59 = 2.39
2015 212 = 1.14° 0.81 £ 0.322 2.91 = 1.16* 6.15 + 1.47°
22:0 12.24 = 2.13* 12.43 + 2.38° 6.96 + 2.88° 5.12 £ 1.75°
22:1 1.38 + 0.60 0.92 £ 0.72 1.30 £ 1.29 6.92 + 2.35
22:4 4,30 + 2.87 4.96 + 2.67 4,14 = 2.03 3.22 £ 1.10
22:5 0.39 £ 0.25 0.70 £ 0.56 2.06 £ 0.97 1.60 £ 0.67
22:6 2.92 = 1.15° 2,29 £ 1.18° 3.27 + 0.66 5.89 + 1.75°
24:0 0.77 £ 0.23 0.42 £ 0.23 1.65 = 0.99 1.01 £ 0.72
24:1 4.37 £ 1.93 3.91 £ 2.96 0.91 £ 0.72 3.64 £ 3.63
SFA 50.25 + 5.19 49.10 + 4.96 39.28 = 5.02 39.07 + 8.35
MFA 23.99 £ 2.63 15.07 + 2.88 12.15 £ 2.35 1444 £ 2.72
PUFA 25.76 + 1.35 35.83 + 4.62 48.57 + 3.68 46.49 * 4.21
20:4/20:5 2.07 4.61 1.08 0.58
Values are Mean + S.D. and expressed as the relative % of total fatty acids.
SFA: Saturated fatty acid MFA: Monounsaturated fatty acid
PUFA: Polyunsaturated fatty acid 20:4 /20:5: Ratio of C20:4 /C20:5

aor b : significantly different from BT by Scheffe test at P<0.05.
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Table 6. Effect of dietary fats on liver fatty acid composition

Fatty acids BT coO PO FO
14:0 1.46 + 0.52 2.12 + 0.36 2.20 £ 0.61 2.01 £ 0.86
16:0 18.26 £+ 1.08 19.30 £ 1.46 18.57 + 1.64 21.65 = 2.81
16:1 2.51 + 0.38 2.01 + 0.38 1.44 = 0.28 2.40 = 0.26
18:0 16.96 + 1.14° 12.80 + 1.48° 16.59 + 1.80° 18.51 + 2.91°
18:1 23.75 = 2.09° 13.90 + 1.94° 12.72 + 2.08° 11.49 + 1.17°
18:2 1141 = 2,172 19.52 + 2.23° 17.61 = 1.53° 11.35 = 1.51°
18:3 0.29 = 0.16 0.37 + 0.06 0.75 + 0.33 0.46 = 0.17
20:0 0.37 £ 0.17 0.46 + 0.26 0.44 + 0.24 0.52 £ 0.27
20:2 0.77 £ 0.14 0.49 + 0.31 0.75 + 0.44 0.30 = 0.29
20:4 0.60 + 0.10 (.58 + 0.13 0.63 £ 0.19 0.68 = 0.13
20:5 0.48 = 0.38" 0.31 £+ 0.24° 4.36 = 0.78° 6.62 + 0.95°
22:0 16.97 = 2.15* 16.98 + 1.40° 11.57 + 1.91° 9.43 * 1.64°
22:1 0.42 + 0.27 0.54 + 0.28 0.45 + 0.23 0.49 + 0.07
22:4 0.54 = 0.30 0.84 = 0.41 0.56 = 0.62 0.58 = 0.70
22:5 3.44 = 3.00 2.23 + 2.18 5.66 + 2.79 2.71 £ 0.58
22:6 2.91 + 1.36 3.65 + 1.53 4.58 + 2.94 10.41 £ 5.15°
24:0 0.30 = 0.08 0.54 + 0.21 0.36 = 0.29 0.36 = 0.08
24:1 0.60 = 0.42 1.09 % 0.87 0.81 + 0.80 1.24 £ 1.75
SFA 54.01 + 3.43 51.45 + 3.14 46.92 + 2.86 49,92 + 5.88
MFA 26.95 + 1.34 17.41 + 2.08 16.90 + 1.27 13.91 + 1.41
PUFA 18.72 £ 0.38 25.76 + 2.67 33.72 + 1.62° 35.88 + 3.88°

20:4/20:5 1.52 1.88 0.21 0.10

Values are Mean + S.D. and expressed as the relative % of total fatty acids.

SFA: Saturated fatty acid
PUFA: Polyunsaturated fatty acid

MFA: Monounsaturated fatty acid
20:4 /20:5: Ratio of C20:4 /C20:5

a, b or ¢: significantly different from BT by Scheffe test at P <0.05.
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